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ABSTRACT: The present study deals with the phytochemical study of leaves of
Xylosma longifolia Clos. It belongs to the family Flacourtiaceae and is
commonly known as ‘Long leaved xylosma’, whereas the plant is locally known
as ‘Kataponial’ in Assam. Xylosma longifolia is an important ethnomedicinal
plant used in the North-eastern region of India. The aim of the study is to
investigate the bioactive compounds present and to evaluate the significance of
the therapeutic and pharmacological uses of the phytoconstituents. All the
standard phytochemical and spectroscopic procedures were followed for the
detection and estimation of the phytoconstituents. The leaves of Xylosma
longifolia were collected for the preparation of 95% methanol extract.
Preliminary phytochemical screening of the methanol extract of Xylosma
longifolia reveals the occurrence of several secondary metabolites like alkaloids,
flavonoids, phenols, tannins, terpenoids and saponins. The quantitative
phytochemical analysis exhibited the presence of alkaloids, flavonoids and
phenols in considerable quantity. The presence of O-H stretch, C-O stretch, C-H
stretch, C-H bend, C=C stretch, N-H stretch and C=0O stretch were confirmed
through FT-IR analysis. Several major and minor bioactive compounds were
identified through GC-MS analysis. From this study, it can be concluded that the
ethnomedicinal plant Xylosma longifolia contains various bioactive compounds.
Further phytochemical and pharmacological studies are an urgent need for the
isolation and discovery of some novel drugs to cure several disorders.

INTRODUCTION: Medicinal

plants are the The various parts of medicinal plants like bark,

mainstay of every traditional or folk medicine.
From the beginning of human history, people are
exploring plant species in search of therapeutic
properties and management of a wide range of
infections and ailments * 2. About 350,000 higher
plants are estimated to exist, among which very
less number of medicinal plants has been studied
scientifically **.
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leaves, flowers, fruits, stem, roots, and even the
whole plant are used in the treatment of an illness
are a rich source of several biologically active
components such as alkaloids, flavonoids, phenols,
saponins, steroids, tannins and terpenoids > ©. The
study of phytochemicals is very important for
finding out new sources of ingredients and also for
the discovery of some new potential compounds .

Xylosma longifolia is a small-sized tree belongs to
the family Flacourtiaceae and is distributed
throughout in China, North-east India, Pakistan,
sub-tropical Himalaya and Vietnam %!, The leaf
and stem bark of the plant is known to have
important therapeutic uses and are extensively used
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for several purposes in the indigenous medicinal
system. The plant is highly prescribed for several
disorders in the indigenous medicinal system in
Assam and Manipur. The plant has been reported
for intoxication, liver ailments, ringworm, piles,
stomach pain, scabies, acne, gastritis, dysentery,
killing lice, dizziness, hoarseness, regulation of
blood circulation, insomnia, restlessness, cough,
kidney stone, physical injuries, anxiety and also
exhibit antispasmodic, anti-oxidant, antifungal or

anti-dermatophytic and anti-tubercular properties
9,10, 12-23 p yt p p

The aim of the study is to investigate the bioactive
compounds present in Xylosma longifolia and to
evaluate the significance of the therapeutic and
pharmacological uses of the phytoconstituents
present in the plant.

MATERIALS AND METHODS:

Collection of Plant Material: The leaves of
Xylosma longifolia were collected from different
parts of Nagaon district of Assam. The collected
plant material of Xylosma longifolia was
authenticated by the Department of Botany,
Nowgong College, Nagaon. The voucher specimen
(RBNG-51) in the form of herbarium is maintained
(using standard method) in the Botany Department
of Nowgong College for future references .

Chemicals: In the present study, all the chemicals
including the solvents were of analytical grade and
are purchased from Sigma Chemical Co. (USA)
and Merck Chemical Supplier (India).

Preparation of the Extract: The collected leaves
of the plant were washed properly. The materials
are chopped and dried under shade at room
temperature until it is dried completely. The dried
samples were powdered using a clean and sterile
electric grinder 500 gm of powdered plant material
was placed in a conical glass percolator. A
sufficient quantity of 95% methanol is added into
the percolator so as to allow the powdered plant
sample to become thoroughly soaked. After 24 h
the percolate was filtered using Whatman’s filter
paper type 1 and the extraction procedure is
repeated three times. The combined methanol
filtrates were concentrated in the rotary evaporator
and the extract was calculated for the extractive
value. The concentrated plant samples were
transferred into an airtight glass container and
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stored at the Department of Botany, Nowgong
College, Nagaon, Assam, for further analysis %.

Preliminary Phytochemical Screening: The
methanol extract of Xylosma longifolia was
subjected to phytochemical analysis to identify the
occurrence of alkaloids, flavonoids, phenols,
tannins, saponins, steroids, and terpenoids. The
existence of the bioactive compounds was
determined using standard methods %%,

Test for Alkaloids: Mayer’s Test: To 1.0 ml of
the extract few drops of Mayer’s reagent were
added and the formation of a white creamy
precipitate indicates the occurrence of alkaloids.

Dragendorff’s Test: About 1.0 ml of the filtrate
was treated with Dragendorff’s reagent and the
formation of an orange-reddish precipitate indicates
the presence of alkaloids.

Test for Flavonoids:

Zinc-Hydrochloride Reduction Test: The filtrate
was treated with a mixture of zinc dust followed by
concentrated hydrochloric acid. The appearance of
a red color indicates the presence of flavonoids.

Shinoda Test: The extract solution was treated
with small pieces of magnesium ribbon followed
by pouring concentrated hydrochloric acid
dropwise and the formation of pink, crimson red or
green color indicates the occurrence of flavonoids.

Test for Phenols:

Ferric-Chloride (FeCls) Test: The extract solution
gives blue-green color with the addition of FeCls;
droplets indicates the presence of phenols.

Shinoda Test: To 1.0 ml of the extract solution
few fragments of Magnesium ribbons were added
and followed by drops of concentrated hydrochloric
acid. The appearance of yellowish color indicates
the presence of phenols.

Test for Saponins: Foam Test: To 5.0 ml of the
extract solution a little quantity of distilled water
was added and shaken vigorously. Development of
foam indicates the presence of saponins.

Test for Tannins:

Ferric-Chloride (FeCls) Test: The filtrate was
treated with FeClz and the formation of dark green
color precipitate indicates the presence of tannins.
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Gelatin Test: The extract was dissolved in distilled
water and 1% solution of gelatin containing 10%
sodium chloride was added to it. The appearance of
white precipitates indicates the occurrence of
phenols.

Test for Steroids and Terpenoids:

Salkowski’s Test: To the extract solutions few
drops of chloroform and concentrated sulphuric
acid were added. Appearance of red color in lower
layer indicates the occurrence of steroids whereas
yellow color indicates the presence of terpenoids.

Quantitative Analysis:

Estimation of Alkaloid Content: 1.0 mg of the
plant extract was dissolved in dimethyl sulphoxide.
Followed by the addition of 1.0 ml of 2N
hydrochloric acid and then filtered. The reaction
mixture was transferred into a separating funnel
where 5.0 ml of bromocresol-green solution and
5.0 ml phosphate buffer were added and followed
by the addition of chloroform and was shaken
vigorously and was collected in a volumetric flask
and diluted to the volume with chloroform.

The absorbance of the resulting test and standard
solutions were determined at 470 nm against the
reagent blank using a UV/Visible
spectrophotometer. The total alkaloid content was
expressed as mg of atropine equivalents (AE) of the
extract %°.

Estimation of Flavonoid Content: The total
flavonoid content was measured by the AICI;
colorimetric assay. To 1.0 ml of the extract 4 ml
distilled water was added. To the reaction mixture,
0.30 ml of 5% sodium nitrite was added. And after
5 minutes, it was followed by the addition of 0.30
ml 10% aluminum chloride and after 5 min 2.0 ml
of sodium hydroxide (1M) was treated. The
reaction mixture was diluted to 10 ml with distilled
water. The absorbance of the resulting test solution
was determined at 510 nm against the reagent blank
using a UV/Visible spectrophotometer. The total
flavonoid content was expressed as mg of quercetin
equivalents (QE) of the extract *°.

Estimation of Phenol Content: The total phenolic
content was measured by the Folin-Ciocalteu assay
method. 1.0 ml of the plant extract was mixed with
9.0 ml of distilled water and was followed by
treating of 1.0 ml of Folin-Ciocalteu phenol reagent
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and was shaken properly. After 3 min, 2.0 ml of
20% sodium carbonate solution was added
thoroughly. The absorbance of the resulting test
solution was determined at 650 nm against the
reagent blank using a UV/Visible
spectrophotometer after 90 min. The total phenolic
content was expressed as mg of catechol
equivalents (CE) of the extract 3% %,

Analysis by Fourier-Transform Infrared
Spectroscopy (FT-IR): FT-IR is used to detect the
functional group of the phyto-components present
in Xylosma longifolia. The absorption spectra of
methanol extracts were measured between 4000
and 500 cm™ on Alpha FT-IR instrument from
Bruker Optics (OPUS 7.5 software) at Department
of Chemistry, Nowgong College, Nagaon, Assam.

Analysis by Gas Chromatography-Mass
Spectroscopy (GC-MS): The methanol extract of
Xylosma longifolia was analyzed through GC-MS,
performed at Biotech-Park, IIT Campus, Guwahati
in Clarus 680 GC & Clarus 600C MS PerkinElmer,
USA; with Liquid Autosampler (Turbo mass
software). The stationary phase used in a capillary
column of 60 metre in length, 0.25 mm diameter
and 0.25 pm film thickness having a phase of 5%
diphenyl 95% dimethyl polysiloxane (low bleed).
Helium gas (99.99%) was used as carrier gas (i.e.
mobile phase) at a flow rate of 1.0 ml/min. 2.0 ul
of the sample was injected in the GCMS through
auto-sampler in split mode (split ratio 10:1).
Injector temperature was 280 °C and the ion-source
temperature was 180 °C. The oven temperature was
programmed at 60 °C (for 3 min), with an increase
at the rate 5 °C/min to 200 °C (hold for 3 min) and
finally an increase at the rate 6 °C/min to 300 °C
(hold for 10 min).

The total run time is 51.83 min. Mass Spectra was
taken in Electron Impact positive (EI+) mode at 70
eV. A solvent delay of 8 min was there for MS
scan. Mass range i.e. m/z range is 40-600 amu.

Identification of the Compounds: Mass spectra
were developed with the help of NIST (National
Institute of Standards and Technology) library
2008. Spectrum of the unknown as compared with
the patterns of the mass spectra and retention
indices of the known present in the databases of
NIST library 2008.
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Statistical Analysis: The experiments were
performed three times and the data were reported as
the mean * SD (Standard deviation) of three
measurements.

RESULTS AND DISCUSSION: In the following
sub-sections, the results obtained from extraction,
preliminary phytochemical screening, quantitative
determination, FT-IR and GC-MS analysis are
presented.

Extractive Value: The color and extractive value
of the methanol extract of Xylosma longifolia is
given in Table 1.

TABLE 1: PERCENTAGE YIELD OF METHANOL

EXTRACT OF LEAVES OF XYLOSMA LONGIFOLIA
Solvent Part Color of extract Yield (% wiw)
Methanol  Leaf Blackish 3.8

Preliminary Phytochemical Analysis: The
preliminary  phytochemical analysis of the
methanolic extract of leaves of Xylosma longifolia
showed the presence of secondary metabolites like
alkaloids, flavonoids, phenols, tannins, saponins,
and terpenoids, whereas, steroids are found to
absent Table 2.

TABLE 2: PRELIMINARY PHYTOCHEMICAL ANALYSIS
OF METHANOL EXTRACT OF LEAVES OF XYLOSMA
LONGIFOLIA

S. no. Phytochemicals Test Occurrence

1 Alkaloids Mayer’ Test T

Dragendorff’s +
Test

2 Flavonoids Zinc-Chloride +
Test

Shinoda Test +

3 Phenols Ferric-Chloride +
Test

Shinoda Test -

4 Tannins Ferric-Chloride -
Test

Gelatin Test +

5 Saponins Foam Test +

6 Terpenoids Salkowski’s +
Test

7 Steroids Salkowski’s -

Test
+ = Presence of phytoconstituents; — =
phytoconstituents

Absence of

Quantitative Analysis: From the quantitative
analysis of methanol extract of Xylosma longifolia
the total alkaloid content (44.2 £ 0.8 mg AE/g) was
the highest followed by the total phenol content
(42.9 + 2.43 mg CE/g) and total flavonoid content
(32.8 £ 0.2 mg QE/g) Table 3.
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TABLE 3: QUANTITATIVE ESTIMATION OF
ALKALOID, FLAVONOID AND PHENOL OF LEAVES
OF XYLOSMA LONGIFOLIA

Plant Total Total Total
name alkaloid flavonoid phenol
content content content
Xylosma 442+0.8 328+0.2 42,9 +£2.43
longifolia mg AE/g mg QE/g mg CE/g

FT-IR Analysis: The IR spectroscopy of Xylosma
longifolia indicated the occurrence of alcohols,
alkanes, alkenes, amines, amides, carbohydrates,
carboxylic acid, esters, ethers, and phenols. A
broad strong peak at around 3315 cm™ indicates the
presence of O-H stretching vibration. N-H
stretching vibration may also be present in the
system which may be overlapped with the O-H
stretching band. Two strong peaks around 2920 cm”
! and 2810 cm™ may be assigned to the C-H
asymmetric and symmetric stretching vibration
respectively. The strong peak near 1665 cm™
indicates the occurrence of C=0 stretching
vibration.

However, the wavenumber at 1440 cm™ indicated
the existence of a C-H bend. The peak obtained at
around 1410 cm™ indicatess C=C stretching
vibration. The strong peak obtained at 1020 cm™
with a shoulder peak near 1120 cm™ indicated the
presence of the C-O stretching vibration. The FTIR
spectrum of methanol extract of Xylosma longifolia
is presented in Table 4 and Fig. 1.
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FIG. 1: FTIR SPECTRUM OF METHANOL EXTRACT
OF LEAVES OF XYLOSMA LONGIFOLIA

The IR spectrum of Xylosma longifolia found to
have broadband at 3315 cm™ was indicative of O-H
stretch which revealed the presence of flavonoids
and phenols. The occurrence of phenols is also due
to the C-O stretch at 1120 cm™ and 1020 cm™.
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The ester peak for C=0 at 1665 cm™ and C-O
stretch at 1120 cm™ and 1020 cm™ were due to the
presence of terpenoids and steroids. The N-H
stretch at 3315 cm™ revealed the occurrence of
alkaloids. The terpenes were present with C-H
stretch at 2920 cm™ and 2810 cm™, C-H bend at
1440 cm™ and C=C stretch at 1410 cm™. The
presence of carbohydrates is considered due to the
O-H stretch at 3315 cm™ % %,

TABLE 4: FTIR SPECTRAL WAVE-NUMBER
VALUES AND FUNCTIONAL GROUPS OBTAINED
FROM THE LEAVES OF XYLOSMA LONGIFOLIA

S. Functional Vibrations  Peaks (cm™)
no. groups
1 Alcohols O-H stretch 3315
C-O stretch 1120, 1020
2 Alkanes C-H stretch 2920, 2810
C-H bend 1440
3 Alkenes C=C stretch 1410
4 Amines N-H stretch 3315
5 Amides N-H stretch 3315
C=0 stretch 1665
6 Carbohydrates O-H stretch 3315
7 Carboxylic acid O-H stretch 3315
C=0 stretch 1665
8 Esters C=0 stretch 1665
9 Ethers C-O stretch 1120, 1020
10 Phenols O-H stretch 3315

GC-MS Analysis: Phyto-constituents of Xylosma
longifolia were analyzed through GC-MS also. The
GC-MS analysis of methanol extract of leaves of
Xylosma longifolia has led to the identification of

TABLE 5: COMPOUNDS REPORTED
THROUGH GC-MS

E-ISSN: 0975-8232; P-ISSN: 2320-5148

12  bioactive compounds having various
pharmacological properties. The major compounds
identified were L-(+)-Ascorbic acid 2, 6- dihexa-
decanoate (16.14%) and N, N-dimethylglycine
(13.25 %). The minor compounds with the lowest
peak value obtained are 17-Octadecynoic acid
(9.0%), n-Hexadecanoic acid (7.53%), 3,7,11,15-
Tetramethyl-2-hexadecen-1-ol  (6.43%), Phytol
(5.70%), Sucrose (4.50%), 9, 12-Octadecadienoic
acid (Z,2)- (4.20%), 3-Heptadecen-5-yne, (Z)-
(3.21%), Trichloroacetic acid, tridec-2-ynyl ester
(1.99%), Cis-13, 16-docadienoic acid (1.30%) and
Cyclododecanol (0.33%). The results are tabulated
in Table 5 and Fig. 2.

The mass spectra and molecular structures of the
phytoconstituents identified from GC-MS analysis
were given in Fig. 3 - Fig. 14.

EXTRAéT OF LEAVES OF XYLOSMA LONGIFOLIA

IN THE METHANOLIC EXTRACT OF XYLOSMA LONGIFOLIA

S. no. Retention Time Name of the compound Peak area % Molecular weight  Molecular formula
1 13.86 N,N-dimethylglycine 13.25 103 C4HyO5N
2 24.32 Sucrose 4,50 342 C1oH»,011
3 31.68 3,7,11,15-Tetramethyl-2- 6.43 296 CyoH400
hexadecen-1-ol
4 32.64 Cyclododecanol 0.33 184 C1oH2,0
5 33.99 3-Heptadecen-5-yne, 3.21 234 Cy7H3o
(2)-c
6 34.50 n-Hexadecanoic acid 7.53 256 C16H3,0,
7 36.39 Cis-13,16-docasadienoic 1.30 336 CxH400,
acid
8 37.04 Trichloroacetic acid, 1.99 340 C15H43Cl50,
tridec-2-ynyl ester
9 37.26 Phytol 5.70 296 CyoH40
10 37.79 9,12-Octadecadienoic 4.20 280 C15H3,0,
acid (Z,2)-
11 37.90 L-(+)- Ascorbic acid 2,6- 16.14 652 CagHesOs
dihexadecanoate
12 38.23 17-Octadecynoic acid 9.00 280 CygH3,0,
International Journal of Pharmaceutical Sciences and Research 2069
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FIG. 6: MASS SPECTRUM AND MOLECULAR
STRUCTURE OF CYCLODODECANOL WITH
RETENTION TIME (RT) = 32.64
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FIG. 8: MASS SPECTRUM AND MOLECULAR
STRUCTURE OF N-HEXADECANOIC ACID WITH
RETENTION TIME (RT) = 34.50
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FIG. 9: MASS SPECTRUM AND MOLECULAR
STRUCTURE OF CIS-13, 16-DOCASADIENOIC ACID
WITH RETENTION TIME (RT) = 36.39
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FIG. 10: MASS SPECTRUM AND MOLECULAR
STRUCTURE OF TRICHLOROACETIC ACID, TRIDEC-2-
YNYL ESTER WITH RETENTION TIME (RT) = 37.04
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FIG. 12: MASS SPECTRUM AND MOLECULAR
STRUCTURE OF 9, 12-OCTADECADIENOIC ACID
(Z,.Z)- WITH RETENTION TIME (RT) = 37.79
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FIG. 13: MASS SPECTRUM AND MOLECULAR
STRUCTURE OF L-(+)- ASCORBIC ACID 2,6-
DIHEXADECANOATE WITH RETENTION TIME
(RT) =37.90
Xylosma longifolia is an important ethnomedicinal
plant and have various ethnopharmacological
properties used by several tribal communities in the
North-eastern and Himalayan region of India. The
preliminary  phytochemical analysis of the
methanolic extract of leaves of Xylosma longifolia
has shown the occurrence of secondary metabolites
like alkaloids, flavonoids, phenols, tannins,
saponins and terpenoids, whereas, steroids are
found to absent. The IR spectrum of methanol
extract of Xylosma longifolia has revealed the
occurrence of several secondary metabolites like
flavonoids, phenols, alkaloids, terpenoids, steroids,
terpenes and primary metabolite carbohydrates. A
considerable amount of alkaloids, flavonoids and
phenols have been estimated by using UV-
spectrophotometer. The secondary metabolites are

geggrted to have many pharmacological properties
4-

Different classes of alkaloids reported to exhibit
several pharmacological activities like
antibacterial, cytotoxicity effect, antifungal,
antiviral, mutagenic or carcinogenic activity,
insecticidal, analgesics, antiseptics, bradycardia,
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FIG. 14: MASS SPECTRUM AND MOLECULAR
STRUCTURE OF 17-OCTADECYNOIC ACID WITH
RETENTION TIME (RT) = 38.23

hypotensive, antioxidant, sedative properties,
electrolyte transport inhibition, anti-malarial, anti-
tumor,  anti-inflammatory,  Cerebro-protective,
mutagenic, anti-cough remedy, hepatoprotective,
vaso-relaxing, anxiolytic, immune-regulative, anti-
diarrhetic and anti-ulcer effect *’. Hepatoprotective
activity of alkaloid fractions from the ethanol
extract of the leaves of Murraya koenigii has been
evaluated . Antihepatotoxic and hepatoprotective
effects of the total alkaloid fraction of leaves of
Hygrophila auriculata and Solanum pseudocapsicum
were evaluated and were able to normalize the
biochemical levels which were altered due to
carbon tetrachloride (CCl,) intoxication ¥4

Alkaloids like 6-  hydroxyhaemanthamine,
heamanthin, lycorine, galanthamine and tazettine
have potent antimalarial activity extracted from
Amaryllidaceae plants (Pancratium maritimum,
Leucojum aestivum, and Narcissus tazetta ssp.
tazetta) *'. Alkaloids isolated from Stephania
rotunda possess antimalarial activity **

Flavonoids possess pharmacological properties like
anti-oxidant, anti-inflammatory, anti-thrombogenic
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activity, anti-tumor, anti-malarial, antiosteoporotic
effects, antiviral, antibacterial,  antifungal,
anticancer, hepatoprotective, free-radical
scavenging capacity and coronary heart disease
prevention ** . In-vitro antiplasmodial activity of
flavonoids like dehydrosilybinand 8-(1, 1)-DMA-
kaempferida has been evaluated against P.
falciparum strains “°. Phenolic acids, ellagitannins
and tannin-rich fractions of Punica granatum L.
shows anti-oxidant, anti-malarial and anti-
microbial activities . The biological and
pharmacological activities of saponins are anti-
cancer, antiphlogistic, anti-allergic,
immunomodulatory, antihepatotoxic, antiviral,
antifungal, anti-inflammatory, hypoglycemic and
molluscicidal activities *'.

Several major and minor compounds are identified
in the present study through GC-MS possessing
many  pharmacological  properties. N, N-
dimethylglycine is also known as dimethylglycine
is the athletic performance enhancer, decrease
oxidative stress, dietary supplements for patients
with  Autism, anti-convulsant, anti-depressant,
protects the liver, improves immune response and
epilepsy “®*°. The disaccharide sucrose possesses
antinociceptive and anti-oxidant properties
Phytol is diterpene alcohol possesses anti-cancer,
anti-inflammatory,  antimicrobial, antioxidant,
diuretic and antinociceptive properties °% >3, L-(+)-
Ascorbic  acid  2,6-dihexadecanoate  exhibit
antinociceptive, anti-inflammatory and anti-oxidant
properties °* . 3, 7, 11, 15-Tetramethyl-2-
hexadecen-1-ol have several biological activities
like anti-inflammatory and antimicrobial *°. N-
hexadecanoic acid also known as Palmitic acid
possesses 5-alpha reductase inhibitor activities anti-
androgenic, antioxidant, hypocholesterolemic,
lubricant, hemolytic, flavor, nematicide, pesticide
and mosquito larvicide >>°,

The 9,12-Octadecadienoic acid (Z,Z)- (Linoleic
acid) obtained from the methanol extract exhibit
more biological activities like anti-acne, anti-
androgenic, anti-arthritic, anti-coronary, anti-
eczemic, anti-histamine, anti-inflammatory, cancer
preventive, hepatoprotective, hypercholesterolemic,
insectifuge, nematicide, and 5-alpha reductase
inhibitor *®. The bioactive compounds present in
Xylosma longifolia have various pharmacological
and therapeutic activities. Further in-vitro and in-
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vivo pharmacological investigations on animal
models of the phytochemicals isolated from the
plant should be prioritized and could lead to the
development and discovery of the new potent drug.

CONCLUSION: The preliminary phytochemical
screening, quantitative estimation and FT-IR
results reveal that the methanolic extract of the
leaves of Xylosma longifolia consists of various
bioactive compounds like alkaloids, flavonoids,
phenols, tannins, terpenoids, saponins and
carbohydrates.  Several major and minor
constituents have been analyzed through GC-MS
having various pharmacological properties. The
result validates the importance and remedial uses of
the ethnomedicinal plant Xylosma longifolia.
Further phytochemical and pharmacological studies
are an urgent requirement of Xylosma longifolia for
identification, isolation and elucidation of the
biologically active compounds and for the
development of novel potent drugs for curing
various disorders.
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